
US 20080309388Al 

(12) Patent Application Publication (10) Pub. No.: US 2008/0309388 A1 
(19) United States 

Hashimoto et al. (43) Pub. Date: Dec. 18, 2008 

(54) METHOD FOR ADJUSTING PHASE 
RELATIONSHIP BETWEEN SIGNALS IN A 
MEASURING APPARATUS, AND A 
MEASURING APPARATUS 

(75) Inventors: Tomoki Hashimoto, Hyogo (JP); 
Tomoo Konishi, Hyogo (JP) 

Correspondence Address: 
AGILENT TECHNOLOGIES INC. 
INTELLECTUAL PROPERTY ADMINISTRA 
TION,LEGAL DEPT., MS BLDG. E R0. BOX 
7599 
LOVELAND, CO 80537 (US) 

AGILENT TECHNOLOGIES, 
INC., Santa Clara, CA (US) 

(73) Assignee: 

(21) Appl.No.: 12/122,372 

(22) Filed: May 16,2008 

100 110 120 140 

/ / SRFF / SW1 / 

(30) Foreign Application Priority Data 

Jun. 15,2007 (JP) ............................... .. 2007-158459 

Publication Classi?cation 

(51) Int. Cl. 
H03L 7/00 (2006.01) 

(52) us. c1. ....................................... .. 327/161; 327/141 

(57) ABSTRACT 

A measuring apparatus having a frequency-swept hetero 
dyne-type frequency converter equipped With a frequency 
sWept signal source and a multiplier includes means for 
detecting the timing of reference burst signals that have been 
subjected to frequency conversion by the frequency con 
verter, With the frequency of the output signals of the fre 
quency-swept signal source locked; means for generating 
periodic pulse signals; and means for adjusting the phase 
relationship between the pulse signals and the reference burst 
signals using the detected timing; and means for sweeping the 
frequency of the output signals of the frequency-swept signal 
source using pulse signals that have been subjected to a phase 
relationship adjustment. 
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METHOD FOR ADJUSTING PHASE 
RELATIONSHIP BETWEEN SIGNALS IN A 

MEASURING APPARATUS, AND A 
MEASURING APPARATUS 

[0001] The disclosed embodiments relate to technology for 
measuring burst signals in a frequency-sWept heterodyne 
type measuring apparatus. The frequency-sWept heterodyne 
type measuring apparatus is an apparatus With Which signals 
under test that are input are converted to different frequencies 
and measured. This apparatus sWeeps the frequency of local 
signals used for frequency conversion. 

BACKGROUND 

[0002] When measuring signals in burst form using a fre 
quency-sWept heterodyne-type measuring apparatus such as 
a spectrum analyzer, it is necessary to knoW the temporal 
position occupied by these signals in burst form. This is 
because the frequency sWeep of local signals and the mea 
surement of reference signals are performed only during the 
period When the signals in burst form are present. The signals 
in burst form are simply referred to as burst signals hereafter. 
The folloWing three methods are typical conventional meth 
ods for determining the temporal position occupied by burst 
signals. 
[0003] The ?rst method is the method Whereby signals for 
Which the temporal position occupied by burst signals is 
known are transmitted to the measuring apparatus from an 
outside measuring apparatus (see for example: JP (Kokai) 
Unexamined Patent Publication-5-60809, page 3, FIG. 1; JP 
(Jitsuyo) Utility Model 6-342022, pages 2 and 3, FIG. 2; 
Operating and Service Guide, Agilent Technologies, 85902A, 
Burst Carrier Trigger and RF Preampli?er, US. Agilent Tech 
nologies, Inc., January, 2000, p. 36-37). In this case, a fre 
quency sWeep of local signals and a measurement of refer 
ence signals that have been subj ected to frequency conversion 
are performed in synchronization With the transmitted signals 
in the measuring apparatus. For example, the frequency 
sWeeping and the measurement are performed When the 
external signals are at logic level H (High), and the frequency 
sWeeping and the measurement are stopped When external 
signals are at logic level L (LoW). 
[0004] The second method is the method Whereby repeat 
ing signals are generated by the measuring apparatus When 
burst signals are being repeated (see for example, (Jitsuyo) 
Utility Model 4-106771, FIGS. 1 and 2). In this case, the 
measuring apparatus performs a frequency sWeep of local 
signals and a measurement of reference signals that have been 
subjected to frequency conversion in synchronization With 
the repeating signals generated by the measuring apparatus. 
The third method is the method Whereby the temporal posi 
tion occupied by burst signals having a single frequency is 
detected by the measuring apparatus based on the reference 
signals (See for example, JP (Jitsuyo) Utility Model 7-14389, 
FIGS. 1, 2, and 3). In further detail, the measuring apparatus 
converts the frequency of the reference signals that are input, 
?lters the frequency conversion results using an IF ?lter that 
determines the resolution bandWidth, performs an envelope 
detection of the ?ltration results, and adjusts the Waveform of 
detection results. Thus, rectangular Waveform signals shoW 
ing the temporal position occupied by burst signals is 
obtained. The measuring apparatus performs a frequency 
sWeep of local signals and a measurement of the frequency 
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converted reference signals in synchronization With these 
rectangular Waveform signals. 
[0005] HoWever, the ?rst method cannot be used unless 
signals for Which the temporal position occupied by burst 
signals is knoWn are provided by the apparatus that outputs 
the reference signals. Moreover, the second method requires 
that in order to align the phase of the repeating signals gen 
erated by the measuring apparatus and the phase of the burst 
signals, either these phases are adjusted manually, or external 
signals for adjusting the phase are input into the measuring 
apparatus. Moreover, the synchronized state is maintained for 
only a short time When there is a difference betWeen the 
frequency of the repeating signals generated by the measur 
ing apparatus and the frequency of the burst signals. Further 
more, the third method is not suitable for modulated signals in 
burst form. The phrase “modulated signals” means signals 
that have been modulated. Modulated signals occupy a 
broader bandWidth than do single-frequency signals. The 
modulated signals that have passed through an IF ?lter Will be 
distorted if the band region occupied by the modulated signals 
is not Within the pass band region of the IF ?lter, Which 
determines the resolution bandWidth. As a result, the above 
mentioned rectangular Waveform signals Will not correctly 
represent the temporal position occupied by the burst signals. 

SUMMARY 

[0006] The disclosed embodiments provide technology for 
measuring modulated signals in burst form Without inputting 
signals other than reference signals and Without manually 
adjusting the phase in a frequency-sWept heterodyne-type 
measuring apparatus. 
[0007] At least one embodiment includes a method for 
adjusting the phase relationship betWeen reference burst sig 
nals and the periodic pulse signals generated Within a mea 
suring apparatus having a frequency-sWept heterodyne-type 
frequency converter equipped With a frequency-sWept signal 
source and a multiplier, characterized in comprising a ?rst 
step for locking the frequency of the output signals of the 
frequency-sWept signal source; a second step for detecting 
the timing of the reference burst signals that have been sub 
jected to frequency conversion by the frequency converter; 
and a third step for adjusting the phase relationship betWeen 
the pulse signals and the reference burst signals using the 
detected timing. 
[0008] The method may include initiating pulse signal gen 
eration in response to the detected timing. 
[0009] The methodmay also include applying a delay to the 
pulse signals, reference burst signals, or converted reference 
burst signals in accordance With the time difference betWeen 
the detected timing and the pulse signals. 
[0010] The method may further include locking the fre 
quency of the output signals of the frequency-sWept signal 
source at the frequency corresponding to the center frequency 
of the reference burst signals. 
[0011] The ?fth invention is the method according to any of 
the ?rst, second, third, or fourth inventions, further charac 
terized in that the third step is performed for every sWeep 
Within the measurement frequency range. 
[0012] The sixth invention is a measuring apparatus having 
a frequency-sWept heterodyne-type frequency converter 
equipped With a frequency-sWept signal source and a multi 
plier, characterized in comprising means for detecting the 
timing of reference burst signals that have been subjected to 
frequency conversion by the frequency converter, With the 
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frequency of the output signals of the frequency-sWept signal 
source locked; means for generating periodic pulse signals; 
means for adjusting the phase relationship betWeen the pulse 
signals and the reference burst signals using the detected 
timing; and means for sWeeping the frequency of the output 
signals of the frequency-sWept signal source using pulse sig 
nals that have been subjected to a phase relationship adjust 
ment. 

[0013] The seventh invention is the apparatus according to 
the sixth invention, further characterized in that the phase 
relationship adjustment means adjusts the phase relationship 
by alloWing the pulse signal generation means to initiate the 
generation of pulse signals in response to the detected timing. 
[0014] The eighth invention is the apparatus according to 
the sixth invention, further characterized in that the phase 
relationship adjustment means adjusts the phase relationship 
by applying a delay to the pulse signals, reference burst sig 
nals, or converted reference burst signals in accordance With 
the time difference betWeen the pulse signals and the detected 
timing. 
[0015] The ninth invention is the apparatus according to 
any of the sixth, seventh, or eighth inventions, further char 
acterized in that the timing detection means detects the timing 
of the reference burst signals that have been subjected to 
frequency conversion, With the frequency of the output sig 
nals of the frequency-swept signal source locked at the fre 
quency corresponding to the center frequency of the reference 
burst signals. 
[0016] The tenth invention is the apparatus according to 
any of the sixth, seventh, eighth, or ninth inventions, further 
characterized in that the phase relationship adjustment means 
adjusts the phase relationship for each sWeep of the measure 
ment frequency range. 
[0017] By means of the disclosed embodiments, it is pos 
sible to measure any portion of modulated signals in burst 
form more accurately than in the past Without inputting sig 
nals other than reference signals and Without manual phase 
adjustment in a frequency- sWept heterodyne-type measuring 
apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a draWing shoWing the structure of a ?rst 
spectrum analyzer according to the disclosed embodiments. 
[0019] FIG. 2 is a timing chart of the signals inside the 
spectrum analyzer. 
[0020] FIG. 3 is a draWing shoWing the structure of a sec 
ond spectrum analyzer according to another embodiment. 
[0021] FIG. 4 is a timing chart of the signals inside the 
second spectrum analyzer. 
[0022] FIG. 5 is a draWing shoWing the structure of a third 
spectrum analyzer, Which is a modi?cation of the ?rst spec 
trum analyzer. 

DETAILED DESCRIPTION 

[0023] Exemplary embodiments Will be described beloW 
While referring to the attached draWings. Refer to FIG. 1. FIG. 
1 shoWs the internal structure of a spectrum-analyzer 10. The 
internal structure of spectrum analyzer 10 Will be described. 
[0024] Spectrum analyzer 10 in FIG. 1 comprises an input 
terminal 100, a ?lter 110, a mixer 120, a frequency-sWept 
signal source 130, a ?lter 140, a ?lter 150, a detector 160, a 
video ?lter 170, an output apparatus 180, a timing detector 
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190, a gate signal generator 200, a sWeep signal generator 
210, and a control device 220. 

[0025] Input terminal 100 is a terminal for receiving refer 
ence signals S R F. By means of the present embodiment, 
modulation signals in burst form are received as reference 
signals SRF. Filter 110 comprises a loW-pass ?lter or band 
pass ?lter, and acts at least as an image ?lter. Filter 110 ?lters 
reference signals S R F and outputs the ?ltration result (S R FF). 
Mixer 120 acts as a multiplier. Mixer 120 multiplies the 
output signals SRFF of ?lter 110 and output signals SL0 of 
frequency-sWept signal source 130 and outputs the multipli 
cation result SIFI. Multiplication result SIFl comprises the 
sum frequency component and the difference frequency com 
ponent ofsignal SRFF and signal SL0. Filter 140 is a ?lter that 
alloWs the passage of one frequency component of the sum 
and the difference frequency component but blocks the other 
frequency component. In the present speci?cation, ?lter 140 
is a loW-pass ?lter or band-pass ?lter that alloWs the passage 
of the difference frequency component but blocks the sum 
frequency component. Consequently, the combination of 
mixer 120, frequency-sWept signal source 130, and ?lter 140 
serves as a doWn converter. 

[0026] Filter 150 is a ?lter for determining the frequency 
resolution of spectrum analyzer 10. The ?lter that determines 
frequency resolution is hereafter called the resolution band 
Width ?lter. Filter 140 and ?lter 150 are called IF ?lters. The 
output signal S [P3 of ?lter 150 is detected by detector 160 and 
further temporally averaged by video ?lter 170 and supplied 
to output unit 180.As is already known, the output signal In of 
video ?lter 170 represents the results of spectrum analysis of 
reference signal S R F. Output unit 180 for reference signal S RF 
is the apparatus for outputting measurement result m. Output 
unit 180, for instance, is a display, printer, or network. It 
should be noted that a memory for holding the measurement 
results m (not illustrated) can be used in place of output unit 
180 or in addition to output unit 180. Moreover, a log ampli 
?cation circuit (not illustrated) can also be inserted in front of 
or behind detector 160 as needed. 

[0027] Timing detector 190 is the apparatus for detecting 
the temporal position occupied by burst signals from output 
signal S [P2 of ?lter 140. Timing detector 190 subjects the 
output signal S [P2 of ?lter 140 to envelope detection and 
generates a signal a shoWing the temporal position occupied 
by the burst signals by comparing the detection results to a 
predetermined level. This predetermined level is set as 
needed by the user of spectrum analyzer 10. Generated signal 
a is fed from timing detector 190 to gate signal generator 200. 
In the present Speci?cation, binary signals are generated and 
output by timing detector 190. Moreover, the logic level of 
these binary signals is high (H) When burst signals are present 
and loW (L) When burst signals are not present. It should be 
noted that the detection method of timing detector 190 can be 
another detection method as long as it is possible to recognize 
changes in the poWer level of output signals S [P2 of ?lter 140 
based on the results of this detection. For instance, it is pos 
sible to use effective value detection, and similar methods. 
Moreover, it is also possible to use the edge in place of the 
logic level in order to determine the temporal position occu 
pied by burst signals. 
[0028] Gate signal generator 200 is an apparatus for gener 
ating a gate signal b, Which is a periodic binary pulse signal, 
in accordance With signal a. SWeep signal generator 210 is an 
apparatus for generating signals c for controlling the fre 
quency fLO of output signals S LO of frequency-sWept signal 
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source 130. In other Words, sweep signal generator 210 acts as 
a control apparatus for frequency-sWept signal source 130. 
Frequency-sWept signal source 130 changes the frequency of 
output signals S L0 in accordance With the level of the input 
signals. By means of the present speci?cation, frequency fLO 
increases With an increase in the level of the signals input to 
frequency-sWept signal source 130, and frequency fLO 
decreases as the same input signal level becomes smaller. The 
level of output signal c of sWeep signal generator 210 sWeeps 
a predetermined level range such that frequency f LO sWeeps a 
predetermined frequency range. By means of the present 
embodiment, the level of output signals c sWeeps When the 
logic level of gate signals b is high (H), and remains constant 
When the logic level of gate signals b is loW (L). In other 
Words, When the logic level of gate signals b is high (H), 
frequency fLO sWeeps, and When the logic level of gate signals 
b is loW (L), frequency fLO becomes constant. Signal c can be 
a digital signal or an analog signal. Control device 220 is a 
device for controlling each of the structural elements of spec 
trum analyZer 10. Portions of the control lines betWeen con 
trol apparatus 220 and each structural element of spectrum 
analyZer 10 are omitted in FIG. 1. 

[0029] The procedure for measuring the burst signals of 
spectrum analyZer 10 Will noW be described. Refer to FIG. 1 
and FIG. 2. FIG. 2 is a draWing shoWing the timing chart of 
signal SIF2, signal a, signal b, and signal c. The y-axis of the 
timing chart in FIG. 2 represents the level, While the x-axis 
represents time. 
[0030] First, the phases of the burst signals contained in 
signal S [F2 and gate signal b are aligned. Speci?cally, the ?rst 
frequency sWeep of output signals SL0 Of frequency-sWept 
signal source 130 is stopped under the control of control 
device 220. In this case, frequency f LO of signal S L0 is ?xed at 
the frequency corresponding to the center frequency of ref 
erence signals SRF. Moreover, the output signal c of sWeep 
signal generator 210 is ?xed at a level Cceme, corresponding to 
the center frequency of reference signals S R F. By means of 
this embodiment, the center frequency of reference signal S R F 
is the same as the center frequency Within the measurement 
frequency range prescribed in advance for spectrum analysis 
of reference signal SRF. For instance, the measurement fre 
quency range of spectrum analyZer 10 is between 1 GHZ and 
3 GHZ, and When the center frequency of ?lter 150 is 10 MHZ, 
frequency fLO of signal S L0 is sWept betWeen (0.99 GHZIl 
GHZ-l0 MHZ) and (2.99 GHZ:3 GHZ-l0 MHZ). Conse 
quently, in this case, frequency fLO of signal S L0 is ?xed at 
(1.99 GHZ:2 GHZ-l0 MHZ). 
[0031] Once frequency f LO of signal S LO has been ?xed, the 
phase relationship betWeen reference signal S R F and gate 
signal b is adjusted. Speci?cally, gate signal generator 200 
synchroniZes gate signal b With signal S [F2 by initiating the 
generation of periodic binary pulse signals in response to the 
positive edge of signal S 1P2. As shoWn in FIG. 2, the timing of 
gate signal b thus far is disregarded and the generation of 
periodic binary pulse signals is neWly initiated in response to 
the positive edge of signals SIFZ. It should be noted that the 
parameters of the periodic binary pulse signals are preset at a 
value as needed, or at a value according to WiMax, or another 
standards. By means of the present embodiment, pulse signal 
parameters are given such that logic level High (H) is mani 
fested in time T H immediately after signal generation is ini 
tiated, and then logic level loW (L) is manifested in time T L. 
Time T H is equal to the burst duration time in signal S [P2, and 
(TH+TL) is equal to the repeat period of the burst of signal 
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S 1P2. Once synchroniZed, gate signal generator 200 repeat 
edly generates binary pulses in accordance With given param 
eters until it is controlled again by control device 220. 
[0032] Finally, reference signal S R F is measured. Once gate 
signal b has been synchroniZed With signal S 1P2, sWeep signal 
generator 210 begins to sWeep the level of signal c under the 
control of control device 220. This level sWeep is performed 
Within the level range that corresponds to the measurement 
frequency range speci?ed in advance for spectrum analysis of 
the reference signal S R F. In essence, a level sWeep is per 
formed, from the sWeep start level cm” corresponding to one 
end of the measurement frequency range to the sWeep stop 
level cstop corresponding to another end of the measurement 
frequency range. Moreover, as previously mentioned, the 
level of output signal c of sWeep signal generator 210 is sWept 
in accordance With the logic level of gate signal b. Conse 
quently, frequency f LO of signal S L0 is sWept While the logic 
level of gate signal b is high (H), and the spectrum analysis 
result In is re?ected by output unit 180. Thus, the spectrum 
analysis result for the burst segment of the reference signal 
SRF is obtained. 
[0033] In terms of more precise measurements, the adjust 
ment of the phase relationship betWeen reference signal S RF 
and gate signal b preferably is repeated for at least each sWeep 
of the entire measurement frequency range. By means of the 
present embodiment, each time the level of signal c reaches 
the sWeep stop level cstop, a synchroniZation of gate signal b is 
performed at least once before starting a neW sWeep from 
sWeep start level cm” of the level of signal c. The preceding 
has been a description of the ?rst embodiment. 
[0034] Next, other embodiments Will be described beloW 
While referring to the attached draWings. Refer to FIG. 3. FIG. 
3 shoWs the internal structure of spectrum analyZer 20. Spec 
trum analyZer 20 is different from spectrum analyZer 10 in 
terms of its gate signal synchroniZation. In FIG. 3, the same 
reference numerals are used for the same elements as in FIG. 
1 and a detailed description is omitted for the elements. First, 
the internal structure of spectrum analyZer 20 Will be 
described. 

[0035] Spectrum analyZer 20 comprises a gate signal gen 
erator 205, a sWeep signal generator 215, a control apparatus 
225, and a delay apparatus 230 in place of gate signal gen 
erator 200, sWeep signal generator 210, and control apparatus 
220. 

[0036] Gate signal generator 205 is an apparatus for gener 
ating gate signals v, Which are periodic binary pulse signals. 
The parameters of the periodic binary pulse signals are set in 
advance at any value as needed or at a value according to 
WiMax, or another standard. By means of the present 
embodiment, pulse signal parameters are given such that 
logic level High (H) is manifested in time TH immediately 
after the signal generation is initiated, and then logic level loW 
(L) is manifested in time TL. Delay unit 230 is a device for 
applying delay to gate signals v. A gate signal W, Which is the 
result of delaying gate signal v, is supplied to sWeep signal 
generator 215. SWeep signal generator 215 is the device that 
generates signal x for controlling frequency fLO of output 
signal S LO of frequency-sWept signal source 130. The level of 
output signal x of sWeep signal generator 215 sWeeps a pre 
determined level range such that frequency fLO of output 
signal SL0 of frequency-sWept signal source 130 sWeeps a 
predetermined frequency range. In other Words, sWeep signal 
generator 215 functions as a control device for frequency 
sWept signal source 130. By means of the present embodi 
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ment, the level of output signal X sweeps When the logic level 
of gate signal W is high (H) and remains constant When the 
logic level of gate signal W is loW (L). It should be noted that 
signal X can be a digital signal or an analog signal. Control 
device 225 is a device for controlling each structural element 
of spectrum analyZer 20. Portions of the control lines betWeen 
control device 225 and each of the structural elements of 
spectrum analyZer 20 are omitted in FIG. 3. 
[0037] Next, the procedure for measuring the burst signals 
in spectrum analyZer 20 Will be described. Refer to FIGS. 3 
and 4. FIG. 4 is a draWing shoWing an example of the timing 
chart of signal S 1P2, signal a, signal v, signal W, and signal X. 
The y-aXis of the timing chart in FIG. 4 represents the level 
and the X-aXis represents time. 
[0038] First, the phases of the burst signals contained in 
signal S [F2 and gate signal v are aligned. Speci?cally, the ?rst 
frequency sWeep of output signals SL0 of frequency-sWept 
signal source 130 is stopped by control device 225. In this 
case, frequency fLO of signal S L0 is held at the frequency 
corresponding to the center frequency of reference signals 
S R F. Moreover, output signal X of sWeep signal generator 215 
is held at level Ccem, corresponding to the center frequency 
of reference signals S RF. By means of this embodiment, the 
center frequency of reference signal S RF is the same as the 
center frequency Within the measurement frequency range 
prescribed in advance for the spectrum analysis of reference 
signal S RF. 
[0039] Once the frequency f LO of signal S LO has been ?Xed, 
the phase relationship betWeen reference signal S R F and gate 
signal W is adjusted. Speci?cally, delay unit 230 synchroniZes 
gate signal W With signal S [F2 by applying a delay to gate 
signal v under the control of control device 225. In this case, 
for instance, the delay is determined based on output signal a 
and gate signal v such that the phase of output signal a and the 
phase of gate signal W are the same, and the determined delay 
is applied to gate signal v. Once delay unit 230 has synchro 
niZed the phase of output signal a and the phase of gate signal 
W, it continues to apply the same delay to gate signal v until it 
is controlled again by control device 225. 
[0040] Finally, reference signal S RF is measured. Once gate 
signal W is synchronized With signal S 1P2, sWeep signal gen 
erator 215 initiates a level sWeep under the control of control 
device 225. This level sWeep is performed Within the level 
range corresponding to the measurement frequency range 
speci?ed in advance for the spectrum analysis of reference 
signal S R F. In essence, level sWeeping is performed from the 
sWeep start level cm” corresponding to one end of the mea 
surement frequency range to sWeep stop level cstop corre 
sponding to the other end of the measurement frequency 
range. The level of output signal X of sWeep signal generator 
215 is sWept in accordance With the logic level of gate signal 
W. Consequently, frequency f LO of signal S L O is sWept While 
the logic level of gate signal W is high (H), and the spectrum 
analysis result In is re?ected by output unit 180. Thus, a 
spectrum analysis result is obtained for the burst segment of 
reference signal S R F. 

[0041] In terms of more precise measurements, the adjust 
ment of the phase relationship betWeen reference signal S R F 
and gate signal W preferably is repeated for at least each 
sWeep of the entire measurement frequency range. By means 
of the second embodiment, each time the level of signal X 
reaches the sWeep stop level cstop, the delay to be applied to 
gate signal v is determined at least once before starting a neW 
sWeep from sWeep start level cm” of the level of signal X. 
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[0042] By means of the second embodiment, it is enough to 
adjust the phase relationship betWeen gate signal W and signal 
S 1P2. Consequently, it is possible to apply a delay to the 
reference signals, such as signal S R F, signal S R FF, and signal 
S 1P2, rather than to apply a delay to gate signal v. Moreover, a 
delay can be applied to both gate signal v and the reference 
signals. The preceding has been a description of the second 
embodiment. 
[0043] The ?rst and second embodiments can be modi?ed 
as described beloW. First, by means of the ?rst and second 
embodiments, time TH equal to the burst duration time is 
provided as a pulse signal parameter in order to measure the 
entire burst segment of signal S 1P2. By means of the ?rst and 
second embodiments, it is also possible to provide a signal 
parameter such that the time for Which logic level high (H) 
persists is shorter than T H, in order to measure a speci?c 
portion of the burst segment of signal S 1P2. In this case, the 
timing of the signal generation by gate signal generator 200 
and the delay to be applied by delay unit 230 are adjusted such 
that the logic level high (H) component of signal b or signal W 
corresponds to the speci?c portion of the burst segment of 
signal SIF2. Of course, even in this case, the standard is the 
temporal position occupied by the burst signal as detected 
With a frequency sWeep of signal S L0 locked. 
[0044] Moreover, by means of the ?rst and second embodi 
ments, the temporal position in signal SIF2 occupied by the 
burst signal is detected. When the modulation band of the 
burst signal is enclosed by the passband of ?lter 150, it is also 
possible to detect the temporal position occupied by the burst 
signal based on signal S [F3 and the output signals of detector 
160. In this case, for instance, spectrum analyZer 10 shoWn in 
FIG. 1 is modi?ed as spectrum analyZer 30 in FIG. 5. In FIG. 
5, signal d supplied to gate signal generator 200 is generated 
When a comparator 240 compares the output signal of detec 
tor 1 60 With a predetermined level. It should be noted that this 
predetermined level is set as needed by the user of spectrum 
analyZer 3 0. Moreover, When the detection system used by the 
timing detector in FIG. 1 is the same as the detection system 
used by detector 160, signal d is substantially the same. The 
procedure for measuring the burst signal is the same as the 
procedure in spectrum analyZer 10, With the eXception that 
signal a is replace by signal d. 
[0045] By means of the ?rst and second embodiments, the 
passband of ?lter 140 can be narroWed to the band of refer 
ence burst signal S R F. When detecting the timing of the burst, 
frequency fLO of signal S L0 is locked at the frequency corre 
sponding to the center frequency of reference burst signal 
S R F; therefore, the burst Waveform of signal S [F2 is not dis 
torted, even if the pas sband of ?lter 140 becomes narroWer. As 
a result, the noise component contained in signal S [F2 can be 
controlled and the accuracy of detecting the burst timing is 
increased. 

[0046] By means of the ?rst and second embodiments, it is 
possible to create each of the structural elements inside the 
spectrum analyZer using hardWare, or they can be virtually 
created as a result of a processor eXecuting softWare. For 
instance, an analog-digital converter for digitiZing reference 
signal S R F and a processor for processing the digital reference 
signal S R F can be replaced for all of the structural elements of 
spectrum analyZer 10 shoWn in FIG. 1. 
[0047] The presently disclosed embodiments may also be 
used to measure burst signals using a netWork analyZer or 
other frequency-sWept heterodyne-type measuring appara 
tus. 
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[0048] The reference numbers used in the drawings include 
the following: 

[0049] 10, 20, 30 Spectrum analyzers 
[0050] 100 Input terminal 
[0051] 110, 140, 150 Filters 
[0052] 120 Mixer 
[0053] 130 Frequency-swept signal source 
[0054] 160 Detector 
[0055] 170 Video ?lter 
[0056] 180 Output unit 
[0057] 190 Timing detector 
[0058] 200, 205 Gate signal generators 
[0059] 210, 215 SWeep signal generators 
[0060] 220, 225 Control devices 
[0061] 230 Delay unit 
[0062] 240 Comparator 
1. A method for adjusting the phase relationship betWeen 

reference burst signals and periodic pulse signals generated 
Within a measuring apparatus having a frequency-sWept het 
erodyne-type frequency converter equipped With a fre 
quency-sWept signal source and a multiplier, said method 
comprising: 

locking the frequency of the output signals of the fre 
quency-sWept signal source; 

detecting the timing of the reference burst signals that have 
been subjected to frequency conversion by the fre 
quency converter; and 

adjusting the phase relationship betWeen the pulse signals 
and the reference burst signals using the detected timing. 

2. The method according to claim 1, Wherein adjusting the 
phase relationship betWeen the pulse signals and the refer 
ence burst signals includes initiating a pulse signal generation 
in response to the detected timing. 

3. The method according to claim 1, Wherein adjusting the 
phase relationship betWeen the pulse signals and the refer 
ence burst signals includes applying a delay to the pulse 
signals, reference burst signals, or converted reference burst 
signals in accordance With the time difference betWeen the 
detected timing and the pulse signals. 

4. The method according to claim 1, Wherein locking the 
frequency of the output signals of the frequency-sWept signal 
source includes locking the frequency of the output signals of 
the frequency-sWept signal source at a frequency correspond 
ing to the center frequency of the reference burst signals. 
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5. The method according to claim 1, Wherein adjusting the 
phase relationship betWeen the pulse signals and the refer 
ence burst signals is performed for every sWeep Within the 
measurement frequency range. 

6. A measuring apparatus having a frequency-sWept het 
erodyne-type frequency converter equipped With a fre 
quency-sWept signal source and a multiplier, said apparatus 
comprising 
means for detecting the timing of reference burst signals 

that have been subjected to frequency conversion by the 
frequency converter, With the frequency of the output 
signals of the frequency-sWept signal source locked; 

means for generating periodic pulse signals; 
means for adjusting the phase relationship betWeen the 

pulse signals and the reference burst signals using the 
detected timing; and means for sWeeping the frequency 
of the output signals of the frequency-sWept signal 
source using pulse signals that have been subjected to a 
phase relationship adjustment. 

7. The measuring apparatus according to claim 6, Wherein 
the phase relationship adjustment means adjusts the phase 
relationship by alloWing the pulse signal generation means to 
initiate the generation of pulse signals in response to the 
detected timing. 

8. The measuring apparatus according to claim 6, Wherein 
the phase relationship adjustment means adjusts the phase 
relationship by applying a delay to the pulse signals, refer 
ence burst signals, or converted reference burst signals in 
accordance With the time difference betWeen the pulse signals 
and the detected timing. 

9. The measuring apparatus according to claims 6, Wherein 
the timing detection means detects the timing of the reference 
burst signals that have been subjected to frequency conver 
sion, With the frequency of the output signals of the fre 
quency-sWept signal source locked at the frequency corre 
sponding to the center frequency of the reference burst 
signals. 

10. The measuring apparatus according to claims 6, 
Wherein the phase relationship adjustment means adjusts the 
phase relationship With each sWeep of the measurement fre 
quency range. 


